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ft #® <t -r s mmmm 

c«*^4] ttriea«j«#HHHbSi»c*3:ft*. «** 

z. t *4**t-r*»*9i i ~ 3 0Dfirnj6»fcBH«tort 
««H©J#»8Hb#ffi. 

mtc^t*-5 h t fc4#«tr *m#9i i ~ 4 ©{sm^tc 

^07;W U d tft^i-r^fi jfcgi 5 

[fE^©i¥aa*sj^] 

[0 0 0 1 ] 

[§g0J©f|-r&£«#»] #3S3HH:. N0x»]K3l7cS!© 
#ft»it»Mt©SOx*»fcJ:«#*#{bsp©teT*«iJh 
U »S5^©jWb*«:«tD-Ji»<-r-Sd£©Tf#a 

rt*s«H©#SHWt*tetewr*. 

[0 0 0 2] 

*LT. d©«k5«ctlfa*Wb««©— t?£LT, & 
AtiBMtw * % £ * te^BHbtlNOx * 
■RJBSU tlf*3t/X«t»©l8*02*«^V»£*Kgft]*Ufca 

*©-B{b«*C0*j»fc#*HCttBtfban4) » NOx© 
jK5t7cS©#SMWb*«l feffl^5ti4J:5l:a?T*T 

[0 0 0 3] c©J:5«t#«iWb«l«Etfflv>*i4:fi:J: 
oT, U->31<EI«©»a3!fXif©as*»ft;«jNta*K 

-Il*l±^tsri^f5. £©<fc'5fcN0x©jgai7C 
S!©#a^bttttEtt. a«©x>S?>iDfcU->3HE 



±S-&*©»C#ffl-C, *K»Bfe#£©Wltfc'b*#LTV» 
[0 0 0 4] 

[»W*«»»LJ:'5tr*WB] L*»U dtt<E>©N0x 

®«a7cs©»ft*{bttiitt, ^mmtmm* «t o t>«k 
*#uth*. sBKtfx'foartttMbtosoxtt. as***" 
jS8«SfcJ:oTK^bsns;:4:fc:«t-3T4i;*. 
N0x»)isi7ca!©*«#{b«ttEte5feJSW(c«]KanTU 

^■5fc«6^®jSS*tt^^tC#«$nTiiiDf NOx© 
jK«7ca!©»«i^«lifc«EJSit<b»S0x3&«**i:»jK 
Snil/S^t. 3*«<bttN0x©gft*£;ttfcB • »5e£ 
ftSHEKfr ^<6oTLS3. cn*5, V*b NO 

x»*a7cS!©*««Kb«ttE»c*»t* rsox«*j a*-? 

[0 0 0 5] %*©NOxfiXSTC£!©$ft£Kbttiil::«- 
Irs T «u ff SB# fC HKiltg^ © H ^ £***££l&-fb«!jN0 
xOB»:il»>6ft«*t. S0xtt»£SW"* £»*«!*© 

am* L-frmm&itmoiKDmmzm nsnft< ^tl 

$5. C©S0x«SS*&ftIih-r-5di:/ii-e#n«, ^ 

£*<T£, N0x!KJK&7E£©»a»{btttt©&$[Wbti: 

N0x©jaa7cM!®©S0xMi^S«I±-r-5 ; fc©<i:bT. 
2000-277 1 2^t£;$K t£fE»© fe <Dtt if fe ft] 6 11X^5 *«. 

[0 0 0 6] S£oT, ^^©SMW:, NOxK^MTn^ 
©»»8Kbtt«©S0x**8M*£»IJl:U »»^©i* 
fb*fc<fcD— »ffl±^*££©T?**rt*R«H©#« 

^b^ffi fcjsww 6 d t iz & -s . 

[0 0 0 7] 

§9*31 i KlE*©rt«* 
H©»aMKb*fttt» rt*8«H©»ft*xfejWb-r*rt 
*R«w©#«^b*teK*v»T. stutjsfi^&ttfbs-a-* 

*TT ^.^Mtc^ £i£S14©&M?ciii £ S^trSMt 

-TS£ilWICH»^bSli-SJl£*«f«tUT^*. 

[0 0 0 8] W*a2JcHB«E©rt«S*H©Sfa^b*ji 
tt. »*3HUCIE«©KWJC*t»T, «EStJ«»HJB{b3W 
ft, ^ft*8»^«^*-e-T*i<d£*«r«tL/Tlia. 

[0009] m&m3{ztm<Dfomwtw<»9mmkJ5m 

it. W*ffllfcBH*©5SWK*^T» Kt^i55c»ia^{b^J 
ft, *R»t«B'JJC jKttSA. Xtt, ill 
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[0 0 10] »*3B4KIB*©l*3««M©»a^ft*fe 

to o 1 1] w*«5fcBB«ort««Hoftaiwb*js 

•J &JRt£*X tt7;l'# 'J ±a^JB7c*Tf ** - 1 
[0 0 12] M:^6l=Eft0rtMmH0&A»fc#tt 

m^±<Dm z f-^^m-o T)v-t> u ^rt^x* * its 

[0013] 

ST. 

[0 0 14] «TfcRIW *X>3»ltt, ^«1S5X> 

*srr*«i*gi!Ra*a!x>5?>T?*D. u->a-> <# 

*«Bft) x>S?>T»<5. X>^> 1 H, ,«^7^2 
it:J;oTia*Sfi4t5. x>>?> 1 ©^gfcfcJgL 

x^* 5 7&»e.«»$nfc*R»ts^snTffl^fttst 

3. ->'J>y3<Drta8tK^jigS4tcDW«, »^,A*;U 

[0015] saai»4±ica > *>u>y3rtc*AS 

mr<^3. ccoxn-> h;wt;i/7'9 cwu 

xd»; h;UA*;u^9Jc#BiLT, 7!^-fe;i/^;n 
l ©gg*&*&B£&iiJt-s:rd7-te;u#v^3 >-fe>-y- 

* i 3fc£fcieia:s*rri/»*. sfc, HiKs*snTv» 

&%W&4±.\ZUW.\Q%a>W,8L%:1&$,-fZ>®. 

[0 0 16] XDy NW!;^9CDTlffll:li, 

U— Vt?>>7 1 4*^fifc£mr*3tK U— l 4 
<»nmz. A*+3.-A-t>-tJ-l 5&z>*n-;!/Fx^-h 
-f>> J xi7^1 7A*IH^£ttT^3. A*^i-A-tr>-y- 

i5ii ©^ffiss4^©ji^ *«wr 

3„ n — Jl/KX^— h'T>v ! x^^ 1 7 it, x>v=>l 



[0 0 17] tJ— v?*>£ 1 4©$e»icTfJit#JlrH X 

-;^>hp-jw^7l8(l ft*«B#li 0£JI«!Sft) 
B#(C->U >^3©W«Pt^Ufe7.7— 
feJ6cDfe©T*-5. 77-*3>hD-JWW^l 8(C 

ffl-rsSCVTfl^a >-fe>1M 9^7'7-JUP> ho — 
)U/VV7 1 8 ^igli-r-SDC^E-^ 2 0 fct'fcffitSSnT 

[0 0 18] ##ii67MI©X>:x> 1 tC&ttS© 

> if mm 2 i\z£.r>x»i&MmTz>z\ttf~czz>. 

A*i>->3>-fe>-y-2 2tC c fc^T^mT"^-5. $£>fC, 

X>V 5 >l©^^>i7->A'7hja^tC«, ^7>i7->^ 

7 h©ieie'fiM^ai-r^)^7>^#> f >'3 >-fe>-y-2 

3^0#tte>nTV^-5. ^7>^#i^->3 >-fe>+T2 
3©tti^*^«, ->'J >^3|*|CDtfX h>2 4©&H 
*\ x>^>@$H&£:£i&3;i < fcfcT#3o x>i»l 

2 5-^^*ia«*«iti5-r-57kia-b>-y-2 6*>®o#^ 

<=>*lTt^-£>„ 

[0019] — sfatafS7±fc»i, x>^>.i*flc 
c:>fi^«^ . m^(D=7cmmx'$>^m^mm2 not 

5Si«tftti2 7ll x>5?>l©«R*S 

^-r<» x-yv>mmmz. .to 

•y-2 8*«»D#tt6tlT*0, »«a-fe>-tJ-2 8tt»» 
[0 0 2 0] ^®jP#M^ 2 7 ©T«E«"Ctt#««*«— 

ic* ttt> &nxmmtM7cM<o»fB.»itmm 3 9 
iasnx^s. d«)N0xK®5S7cSios^^kfttsi 3 9 

WftS!*8Jt *3*RJ*-fe >it 4 0 0 WW 6 n 
TV»*. &mtk-t>D-4 OtLTIl *aa*KJt«:U y 

-it) &i'*5fflv>^ns. 

[0 0 2 1] $e>(C, fifa3i»7*»&»ailB4tAHt 
T, ^^^SjlfiSt^iirS^SBEGR (Exhaust Gas Recirc 
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ulation) ®S§4 3?5<PJ$;£ftXV>S. fl-a$EGRSg§4 3 

o»aiB4»w- s?*>* 1 4\zmmztx. mn.m 

m 7 fflltttelbftttJft 2 7 ©±«E«»c»ais nx^-s. ^ 
S5EGRSS&4 3±fctt, asits**#«^x«*nfflrr- 

SEGR/N*;^4 4*«iBI9:$nTViS. EGRH««:, ©SUI 
[0 0 2 2] I>^>l©-f >S>x**5K:tt, 

>^ 2 9 fc#*an&«tta«2iffiffl©<SE7i-x;w* 

>7"3 0 (CioTiMmSn, ;n^7a-IJl-7-fW 

3 1 £*§jlLXS5JE:7a.— x;P#>:/3 2 fCioTSSEE 
ftSftfc»fc«»Sn5. H©X>5» 1 ttftttMMOT 

©/fc«e>fcj&**£iftEEKLXd>e--f >v?x£* 5K«fcoT 
[0 0 2 3] •<>^x^^5tr#MbT, tt«^Mff«; 

snTi^, ism^i— x;u#>y3 2«, x>>>>i 

©If) 73, IP*>, iMA*;i/7"8ffli]ffl*A->t7 h©[eie^ 

h-f>S?x^^ 1 7fc*fUTW:, f££E7 3.-x;U7j?>7 p 

CO 0 2 4] 2 9(C#BlbT, mM?>$2 

9 l*JX58lf€ bfc«8«4*»*r -5 3- \ 1 ¥ X X * 3 

47S*Ef9:£nx^5. ft3-JI/+t-X^3 4!t |*| 

too, ©&fflgS4k:/V- ySnty'J>^3rtT-ll 

£n^„ «ss*sf^>^2 9ira. j^^RSit^n^^ 

-3 fcS 0 ©*R#«r*R*4* > y \zm-T U ^->;H y 3 6 

t^ott^e-nxi^s. 

[0 0 2 5] ±3!Lfc^y7^2, -f>>>ii7^5, 
XOy hJU#>5->3 >-fe>-y- 1 0, T^-feJl^v'i/a > 
t>D-l 2, Xn 7 Wl/t-^13, A-fe>1t 
15, n— ;Vh*X^— h-f >S>x^^ 1 7. DC^-y" 2 
0, l»J3fcKJl':/*-f 5>d/tt»2 lffl7^fal-^ 
*A#v-/3>t>^2 2, £ 7 a >ir>-y- 
2 3, y y?±>D-2 5. *?M-fe>-y-2 6, 
+T2 8, A-y3>hD-;W^7'3 5, £jB*Jt-fe>+>- 

4 0, EGRAMl/-?^ 4. K^i&ir >D-^ J t<Df&(D7i'9- 

=L^-5>m • -fe>-y-sfi«. x>-^> i ^^mzum-t 

5Sftffla;»; h (ECU) 3 7 tM^nT^S. 

[0 0 2 6] ^ 111 1 IliSnSyXTATft, EC 
U37t-f>vxi7^5 tOIHKVFftJW K5-f ^Xt 



7MEDU)3 8ASW5nW5. E D U 3 8 li, E 
CU3 7^e>©^iftffigiESlt*SLX, S5«ffi • 7v«iSt(C 
<toX-f >vi^^ 5<£IEt!)-r^fcJ6© ! b©X*^o £ 
n&OT'i^j.X— • -fe>U-«tt, ECU3 74>6 

e>mmz&-ji>Tfflwzn, &aj#s*£Ec 

U 3 7 {CfcfbXiMtiiUXl^S. ECU 3 7 tt, FWC?!? 
lf£fT5 C PU^mjra*fc£©*»t*«*«Birr* 
RAM, A'y^'J fr^oX^-WfBtt^^rtf^n^A* 
y^Ty^RAM, &$)97*n^7A4*S«LfcROM 
3¥£#LXV>*. ECU3 7I1 ©Mil8S(*3ffi*^>^ 

[0 0 2 7] N0xftJK»7cS!O#«MKi:MtR3 9fc^V» 
XtftW-fS. 

[0 0 2 8] ffif5.&itmm3 9te, ^S(C7;U5^-©» 

Ml)«3-f^^Sft&afl!il:, S^7V7A 

J ^Pv"^A^£«Jf©»^M©fdltC7';U5±n— >i^B 
±fc, T;U*U^S (K, Na, Li, Csftf) , 7 
)Vj3V±m&k (Ba, Cafr<i:) Xtt#±»7t* (L 

a, YTSi*) ttif*t>a6fcai*a*. x>s»a»>j- 

£KM£i*££<fcdn?#-5ct'5K:L;fcfc©Xi&-5. £© 
&», #«i*ftttttE 3 9 tt. ®a©H7cMSS<hbX©« 

fig. bp*, a»ffl*itifi«T«s«6anfct*«o#«^fx 
i*i©hc. co, mx&mfrrzmmiztiQTLT. u ->£*jt 

[0 0 2 9] #ft*Ht;ttJK 3 9 IZMI&Z tlfcNOxtt, U 
y^^ltfe-SvmSi&^tt; (Xh-T+^Jt) X$! 

ttsn&tarKi&fflan. SMa#x<p ©hc. cot«tt>x 
myiZftTmfrznz (zwtmz.mzmmzmtz 
nxmt-znz) .. ^©^*, #»$tHtfls» 3 9 ©nox 

«K J*X3gB#H x > > £ L XKlc S tlfeNOx ^JItc 

^fcy>s u y ^x/vr i7 3ie^3fi$ijwicff^n 

[0 0 3 0] ftftMHbllUK 39(1 ±3zE bfci 5 (C, NO 
xJ:DfcS0x*£j£MK«*LTLS-3£^'5tt:Kfc*rl, 

x*sd, cnK<toxsox**s*j&«*i;*. **5S» 
!ixte, c©<j;e)^sox©j^iai/ f «£-2.eitii^$:@^b 

7cm<Dmm.mtmt»3 9(c©jg$n^sox©fi^M6» 

e.ni.ti (NOxKssnjffia) ^*j£^u, sp^x^©n 

[0031] mz-tt. mmm\z^-ox\t, ±mLtzv 

MS« 3 9 ©N0x©M^Hgfi«^:# < , Sift WfH 

fi*^ # 1 1 n NOxS: L gntj; t ifTili l-NOx 
j3ftWS-&XU*3£iS@jtt-r3££a<T#-&. 

&m<Dmtjjmt. m.n^^mm{t-r^tctbtzmn^. 
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coo32] mn^mmitm (&tf* mz mmt 
*<Dmm<m, &%Mt*m3 9\z&i\-rzsk 

[0033] *mteM&<DW\M<tM\3.. mni&ft&mt 
«j«»*«i*Wf=H»{br*2:t3ft«T#*. z\z.x\ m 

U &JSX&& ZL iztfWIiZftS. L VV, 

[0034] ttftWHS^r-rs^R^tLTfa, 

WlCte. Pt, Pd, Rh, Fe, Ce, In, Ag, 
Au, I rii?S5. C©?*., InM«t)«^I^7C 
JilXifc-3. — ffiStt©^Sl7t*<tLT«, ftflsWfC 
te. Li, Na, K, Rb, Cs, Fr, Be, Mg, 
Ca, Sr, Ba, Ra. Al, Z n , Zr, La 
•£>= '©^-^ 7)U;*J U&Jgli. Li, Na, K, R 
b, Cs, FrTfeO, Z\(Oo%. * U tfAODBFf 
K±fflgft^S:j|Ot)©tt, K, Rb, Cs, FrT 
&-5„ 7;U*'J±*^Stt. Be, Mg, Ca, Sr, 
Ba, RaT$5. 

[0035] m&fiLtt<Dmmt\t. w?<D&5\znt>*i 

itU ^Stt©^M7C^S:M2<h-r-5) . X>v s >l© 

SO2- (Mi) — S03-»M2S03-*M2S04 •••(!> 
©Jc-plCJxJ&f -5. 
[0 0 3 6 ] JtSBL-fc«fc:5K, H»fb»J»cKfl:*te**r 



\z, so2^so3tc;^t3-^-r<^:D, mn<DmM<k&& 

[0 0 3 7] «»±©&Jg7t;iil£LX>. * U 

^7A©Jl^##£[±©M^#^«:Jt^TJl/jb 'J 

uflli, *U^A©^#^±©^# 
SO2— M2SO2- (Mi) ^M2S03-*M2S04--(2) 

©«t5f«cs^jg#, ^st i/Tist^®a»fb** { 

#-r-5^M7t:^Mi«, M6itK^XS02t^*14©^S 

*. ) 

[0 0 3 8] a*, X>5?>l&£©rtjJB«H©««l3 
©cte>^^©ii5fiTT-tt, S02fl — B.S03(CSE 

<b$ns*i, it^w-mmizsosxzj:?) x 

oXS02-S>S03<h&-3©X. ^©^«±Kt!LfcJ;p(C 
[0 0 3 9] ±JBUfcl»fl^«)i»*iJU)l«C*Bl/ 

ft. iKcii «fc#*««jt-e5ooppii*#?-**B»(ti 

> > 0te**«2OOOrpB. ftffi j&t60Nm«D*fl= XX > J? > 
^jieLfci^WSNa^^ + WSOxiS^^aiJ^L. 

ti«>is*i4©^^x;* (m 2 ) iimn* iz-s&nzmnt 
iz£z±rfL&s.mm. (M2SO4) (DWfa^K&ifrzu-m.z 

[0 0 4 0] 

[*1] 
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[0041] cam frt>wp>frtz£o\z. mtmmz 

#-T^^M7t* (Ce, Fe) (DZh<T>W,&\tte&WJiSL-§r 
V>„ ffiStt^TC^ (Ca, Ba, K, Cs) <DfrZS 

m-r%7JW)&j%7im (k, cs) &m^%Emm&) 

^JStc^ (Ce, Fe) X'it, C e £ffiStt&Jg£#ffl 
T5i§^©:^*H^b*#&<, KiCe©ffi^t)t 

[0042] mMitmz, mitmm&^-rz&m 

<., i&bfcW&^lb^fci^JK^bfefc©^. 

[0043] mz-ix. iestt^M©'fb^-#n?»s^x> 
1 tarn x ^n-s. Mmvt&mmt 

[0 0 4 4] ±5£bfc«fcf>(::, t*«^«ffc^*ia*Bt 
**»©*aP»*H}i?fl:S-&Tb*5i:4:tCj:-3T. NO 
x»*»5cS<B*«iWbttttE 3 9 t::SOxa<ffijfc$nisi< & 
Sfcfe, SMMMbttflKS 9©»&flg;*j£N0x© 

KjSUtffll^S NOx©#<b*S:[^JiS-fr-g)l 

[0 0 4 5] H»flrff!l*8sJirr*fctt. ±3£bfc<fc'5 

k, vKo^ro^'^Aeni.. if, ±i$bfcG!m 

fi££^bT;&&. n©«^, »S^*&r«8W***tr 
x>>?> l £##H»{fcffl*B^£ii-SB&l*j*#H«* 

UfcK7E*£bT*'J9A«:fflt,»T*St>, ^X>»*U 
■7 A£x* y -»fc»a»bfc*ttSH£<b»£ bTftfli 

ftLT, Ce^fJI/StUfAtLTSSCt* 

[0 0 4 6] Z\<D®MtMt:Mm*>i? 2 9l^fCSAL 
fe. @JBNb#J©i§:Ate, #VU >*>4MC*R»*--*F3; 



©e£jtj&#) nmmt-zn. m%mmmz 9\z&mz 
[0047] ±*ufc*«j«»H^bay*»aii 

t|W)-X«|Hl^©*fi£gP{itC|3L.T«|W)-©^^^# 

u ^©i¥b^ittM«*B&-rs. iitt©7 

;U*'J^JR7Ei^tbT*U^ASfflV»T*0» frffltX 
U9A****H«<batbT«fflr*. ^©HJEYbJW 
fcli. SMb«liBS^Silf*&JR7C*£bT, Ce£:* 

[0 0 4 8] f-LT. C<D«£MtiH*aWT«<HJ*ft; 
^J^>i74 1^ X>v?> 1 J-ftffibTBE&StlT^ 

mmtMi?>i7 4 1*»6U— ^*># 1 4*TiSW 
3&«IBSnT*0, ^©S5e©5fe^tC«, +>— v^>^ 1 

4 F*g k ft t tr s jgftftH £ *irr * Ml / x;n 6 «t»n 

>y4 2ll A>y^U©tt^jfeStitt, X>>5>l©t±S 

^©-gp(cj;oTigi<i$n-5„ sec m.n;x)vi& 

it, ±20feECU3 7 K&&£nT*S9, ECU 3 7 
-5. 

[0 0 4 9] *»yX;H6*ffl^T, KA^SUCfcfb 
Tl»fl2il*«it«t. Iin*«-tO**->U>y3rt 

lisns. comm. ±5Ebfc«Eitjs8»*Hjij<t"r* 

Xtt, X>^>:*-Y ^©fifcftefcfr) #@Jgfb£ 
*U #ft#<bfcMi3 9 

9H*ft*;fttf«***££trx>s>>i£#<t:, SJEHb^J 
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0 EXHAUST EMISSION CONTROL METHOD FOR INTERNAL COMBUSTION ENGINE 



7)Abstract: 

?OBLEM TO BE SOLVED: To provide an exhaust emission control 
rthod for an internal combustion engine capable of suppressing SOx 
isoning phenomenon of exhaust gas purifying catalyst of NOx storage 
duction type and improving a purification rate of exhaust gas further. 
)LUTION: In this exhaust emission control method for the internal 
mbustion engine, sulfur content which becomes the cause for generating 
Ifur oxide SOx after combustion in the internal combustion engine 1 is 
lidified before exhaust gas flows into the exhaust gas purifying catalyst 
of NOx storage reduction type provided in an exhaust passage 7 using 
Ifur content solidifying agent (stored in a solidifying agent tank 41) 
ntaining metallic element having a function for oxidizing sulfur component 
d basic metallic element. 
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JOTICES * 

?an Patent Office is not responsible for any 
nages caused by the use of this translation. 

Tiis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
n the drawings, any words are not translated. 



AIMS 



aim(s)] 

aim 1] The exhaust-air purification method of the internal combustion engine characterized by to make the sulfur 
nponent used as the cause of making a sulfur oxide generating after combustion of the aforementioned internal 
nbustion engine solidify using the sulfur component solidification agent containing the metallic element which has 
function oxidize a sulfur component, in the exhaust-air purification method of the internal combustion engine which 
ifies the exhaust gas of an internal combustion engine, and a basic metallic element before exhaust gas flows into the 
laust-air purification catalyst of the NOx occlusion reduction type installed on the flueway. 

aim 2] The exhaust air purification method of the internal combustion engine according to claim 1 characterized by 
king fuel mix the aforementioned sulfur component solidification agent beforehand. 

aim 3] The exhaust air purification method of the internal combustion engine according to claim 1 characterized by 
ling the aforementioned sulfur component solidification agent in an inhalation-of-air path, a combustion chamber, or 
lueway apart from fuel. 

aim 4] The exhaust air purification method of an internal combustion engine given in any of claims 1-3 they are that 
= metallic element which has the function to oxidize the sulfur component contained in the aforementioned sulfur 
nponent solidification agent is characterized by being a transition element. 

[aim 5] The exhaust air purification method of an internal combustion engine given in any of claims 1-4 they are that 
: basic metallic element contained in the aforementioned sulfur component solidification agent is characterized by 
ng an alkali-metal element or an alkaline-earth-metal element. 

laim 6] The exhaust air purification method of the internal combustion engine according to claim 5 characterized by 
ng the alkali-metal element which is contained in the aforementioned sulfur component solidification agent, and in 
ich a basic metallic element has the atomic number beyond the atomic number of a potassium. 



anslation done.] 
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TAILED DESCRIPTION 



bailed Description of the Invention] 
•01] 

te technical field to which invention belongs] this invention inhibits decline in the rate of exhaust air purification by 
x poisoning of the exhaust air purification catalyst of a NOx occlusion reduction type, and relates to the exhaust air 
ification method of the internal combustion engine which can make the rate of purification of exhaust gas still 
her. 
■02] 

ascription of the Prior Art] After the exhaust gas of an internal combustion engine is purified by exhaust air 
ification catalysts, such as a three way component catalyst, it is emitted to the atmosphere. And as one of such the 
laust air purification catalysts, when oxygen 02 is in exhaust gas superfluously, occlusion of the nitrogen oxide NOx 
arried out, and when there is little oxygen 02 in exhaust gas, the exhaust air purification catalyst of the NOx 
Jusion reduction type which carries out NOx discharge of the nitrogen oxide which carried out occlusion, and is 
de to return (the carbon monoxide CO and Hydrocarbon HC in exhaust gas oxidize at this time) is also used 
reasingly. 

03] By using such an exhaust air purification catalyst, the rate of exhaust air purification can be further raised by 
itting and returning the nitrogen oxide NOx which carried out occlusion of the nitrogen oxide NOx in the exhaust gas 
he time of RIN operation, and carried out occlusion at the time of SUTOIKI or rich operation. Such an exhaust air 
ification catalyst of a NOx occlusion reduction type is more useful than the usual engine for raising the rate of 
laust air purification of the lean burn engine which performs RIN operation positively, and has contributed also to 
:xistence with a mpg improvement. 
04] 

oblem(s) to be Solved by the Invention] However, the exhaust air purification catalyst of these NOx occlusion 
uction types has the property to carry out occlusion of the sulfur oxide SOx more stably than nitrogen oxide NOx. 
5 sulfur component contained in fuel and an engine oil produces the sulfur oxide SOx in exhaust gas by oxidizing by 
nbustion of an internal combustion engine. Although the sulfur component contained in fuel and an engine oil is a 
lute amount, since occlusion will be stably carried out to the exhaust air purification catalyst of a NOx occlusion 
uction type, the amount of occlusion is accumulated gradually and increases. If occlusion of the sulfur oxide SOx is 
ried out to the exhaust air purification catalyst of a NOx occlusion reduction type so much, it will become impossible 
>erform the occlusion of nitrogen oxide NOx, and discharge and reduction proper. This is a "SOx poisoning" 
momenon in the so-called exhaust air purification catalyst of a NOx occlusion reduction type. 
»05] In the exhaust air purification catalyst of the conventional NOx occlusion reduction type, although most 
elusion capacity is used for the occlusion of nitrogen oxide NOx at the time of a new article, if SOx poisoning is 
eived, it will not be used for the occlusion of the small deer nitrogen oxide NOx of occlusion capacity. If this SOx 
soning can be inhibited, the large occlusion possible amount and the large amount which can be emitted of nitrogen 
de NOx can be taken, and the exhaust air purification performance of the exhaust air purification catalyst of a NOx 
Jusion reduction type can be raised sharply. In addition, although the thing of a publication etc. was known by 
2000-277 12,A as what inhibits SOx poisoning of such a NOx occlusion reduction catalyst, still, the effect was not 
>ugh and artificers attained this invention aiming at the improvement in a purification performance of the further 
iaust gas. 

»06] Therefore, the purpose of this invention inhibits SOx poisoning of the exhaust air purification catalyst of a NOx 
fusion reduction type, and is to offer the exhaust air purification method of the internal combustion engine which can 
>e the rate of purification of exhaust gas further. 
•07] 
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eans for Solving the Problem] The exhaust air purification method of an internal combustion engine according to 
im 1 The sulfur component solidification agent containing the metallic element which has the function to oxidize a 
fur component, in the exhaust air purification method of the internal combustion engine which purifies the exhaust 
; of an internal combustion engine, and a basic metallic element is used. It is characterized by making the sulfur 
nponent used as the cause of making a sulfur oxide generating after combustion of an internal combustion engine 
idify, before exhaust gas flows into the exhaust air purification catalyst of the NOx occlusion reduction type installed 
the flueway. 

)08] The exhaust air purification method of an internal combustion engine according to claim 2 is characterized by 
king fuel mix a sulfiir component solidification agent beforehand in invention according to claim 1 . 
)09] The exhaust air purification method of an internal combustion engine according to claim 3 is characterized by 
ling a sulfur component solidification agent in an inhalation-of-air path, a combustion chamber, or a flueway apart 
m fiiel in invention according to claim 1 . 

)10] It is characterized by the metallic element which has the function for the exhaust air purification method of an 
srnal combustion engine according to claim 4 to be included in a sulfur component solidification agent in invention 
en in any of claims 1-3 they are and to oxidize a sulfur component being a transition element. 
)1 1] It is characterized by the basic metallic element by which the exhaust air purification method of an internal 
nbustion engine according to claim 5 is included in a sulfur component solidification agent in invention given in any 
claims 1-4 they are being an alkali-metal element or an alkaline-earth-metal element. 

>12] It is characterized by the exhaust air purification method of an internal combustion engine according to claim 6 
ng an alkali-metal element which is contained in a ****** component solidification agent in invention according to 
im 5 and in which a basic metallic element has the atomic number beyond the atomic number of a potassium. 
>13] 

nbodiments of the Invention] 1 operation gestalt of the exhaust air purification method of this invention is explained 
ow. The internal combustion engine (engine) 1 which has the purge which performs the purification method of this 
oration gestalt is shown in drawing 1 . 

)14] Although the engine 1 explained below is a multiple cylinder engine, it shows only a breath cylinder of them as a 
»ss section here. An engine 1 is a cylinder-injection-of-fuel type engine which injects fuel in the direct cylinder 3, and 
i RIN bam (lean combustion) engine. An engine 1 generates driving force by lighting to the gaseous mixture in each 
inder 3 with an ignition plug 2. On the occasion of combustion of an engine 1, it passes along the inhalation-of-air 
h 4, it is mixed with the fuel injected from the injector 5, and the air inhaled from the outside turns into a gaseous 
Kture. Between the interior of a cylinder 3, and the inhalation-of-air path 4, it is opened and closed by the inhalation- 
air bulb 6. The gaseous mixture which burned inside the cylinder 3 is exhausted by the flueway 7 as exhaust gas. 
tween the interior of a cylinder 3, and a flueway 7, it is opened and closed by the exhaust air bulb 8. 
>15] On the inhalation-of-air path 4, the throttle valve 9 which adjusts the inhalation air content inhaled in a cylinder 3 
irranged. The throttle position sensor 10 which detects the opening is connected to this throttle valve 9. A throttle 
ve 9 is accompanied and the accelerator position sensor 12 which detects the treading-in position of an accelerator 
ial 1 1 , the throttle motor 13 which drives a throttle valve 9 are arranged. Moreover, although not shown in drawing 
on the inhalation-of-air path 4, the intake temperature sensor which detects the temperature of inhalation air is also 
iched. 

)16] Moreover, the surge tank 14 is formed in the downstream of a throttle valve 9, and the vacuum sensor 1 5 and the 
d start injector 17 are arranged in the interior of a surge tank 14. The vacuum sensor 15 detects the pressure in the 
talation-of-air path 4 (pressure-of-induction-pipe force). The cold start injector 17 is for raising the startability 
ween the colds of an engine 1, carries out diffusion spraying of the fuel, and makes a homogeneous gaseous mixture 
m in a surge tank 14 at the time of starting between the colds. 

)17] The swirl control valve 18 is arranged in the downstream by the pan of a surge tank 14. The swirl control valve 
is for generating the swirl stabilized inside the cylinder 3 at the time of lean combustion (stratification combustion), 
e swirl control valve 18 is accompanied and DC motor 20 which drives the SCV position sensor 19 which detects the 
sning of the swirl control valve 1 8, and the swirl control valve 1 8 is arranged. 

)18] Moreover, the inhalation-of-air bulb 6 in the engine 1 of this operation gestalt can carry out adjustable control of 
: opening-and-closing timing according to the adjustable valve timing mechanism 21 . The opening-and-closing 
jation of the inhalation-of-air bulb 6 is detectable with the cam position sensor 22 which detects the rotation position 
a cam shaft in which the cam which makes the inhalation-of-air bulb 6 open and close is formed. Furthermore, near 
: crankshaft of an engine 1, the crank position sensor 23 which detects the rotation position of a crankshaft is attached. 
:an also ask for the position of the piston 24 in a cylinder 3, and an engine speed from the output of the crank position 
isor 23. The coolant temperature sensor 26 which detects the knock sensor 25 which detects knocking of an engine 1, 
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1 a circulating water temperature is also attached in the engine 1. 

19] On the other hand, on the flueway 7, the catalyst 27 is arranged at the side near engine 1 main part at the time of 
ting which is the usual three way component catalyst. At the time of starting, since it is close to the combustion 
mber (cylinder 3) of an engine 1, the catalyst 27 is arranged so that a temperature up may be easy to be carried out, it 
y go up even to catalytic activity temperature at an early stage more immediately after engine starting and the toxic 
stance in exhaust gas may be purified with exhaust gas. This engine 1 is 4 cylinders and the catalyst 27 is attached 
ry 2 cylinders at the time of every one a total of two starting. At the time of each starting, the exhaust gas 
iperature sensor 28 is attached in the catalyst 27, respectively, and the exhaust gas temperature sensor 28 has detected 
temperature of exhaust gas for it. 

•20] At the time of starting, by the downstream of a catalyst 27, an exhaust pipe is packed into one and the exhaust air 
ification catalyst 39 of a NOx occlusion reduction type is arranged. The exhaust air purification catalyst 39 of this 
>x occlusion reduction type is explained in detail later on. The air- fuel ratio sensor 40 which detects the exhaust air 
■fuel ratio of the exhaust gas which flows into the exhaust air purification catalyst 39 is attached in the upstream of 
exhaust air purification catalyst 39. The linear air-fuel ratio sensor which can detect linearly from a rich region as an 
■fuel ratio sensor 40, exhaust air applying it to a RIN region, 02 sensor (oxygen sensor) which detects whether an 
must air air-fuel ratio is in a rich region or it is in a RIN region in turning on and off are used. 
•21] Furthermore, it applies to the inhalation-of-air path 4 from a flueway 7, and the external EGR (Exhaust Gas 
circulation) path 43 which makes exhaust gas flow back is formed. The inhalation-of-air path 4 side of the external 
R path 43 is connected to a surge tank 14, and the flueway 7 side is connected to the upstream of a catalyst 27 at the 
e of starting. On the external EGR path 43, EGR valve 44 which adjusts the exhaust air capacity made to flow back 
irranged. An EGR mechanism returns some exhaust gas to the inhalation-of-air path 4 using the inlet-pipe negative 
ssure in the inhalation-of-air path 4, and acquires NOx generation depressor effect and the improvement effect in 
g. In addition, the intemal-EGR control which acquires the same effect by controlling the opening-and-closing 
ling of the inhalation-of-air bulb 6 may also be used together. 

>22] The fuel stored in the fuel tank 29 is sent out with the low voltage fuel pump 30 for sending out, and after this 
;ses the fuel filter 31 in the injector 5 of an engine 1 and is high-pressure-ized with the high-pressure fuel pump 32, it 
;upplied. Lean combustion is possible for this engine 1, and in order that it may make good lean combustion 
atification combustion) perform, after it must make the state where injected fuel directly into the cylinder 3 in a 
npression stroke, and it was suitable for stratification combustion form and makes fuel high pressure for the reason, it 
njected with an injector 5. 

123] An injector 5 is accompanied, and in order to perform precise control, the fuel-pressure sensor 33 which detects 
pressure of fuel is also arranged. The high-pressure fuel pump 32 has high-pressure-ized fuel using rotation of the 
A^er of an engine 1, i.e., the cam shaft by the side of the exhaust air bulb 8. In addition, to the cold start injector 17, 
= fuel sent out with the low voltage fuel pump 30 is supplied as it is. 

)24] A fuel tank 29 is accompanied and the charcoal canister 34 which carries out the uptake of the fuel which 
iporated in the fuel tank 29 is arranged. The charcoal canister 34 has the charcoal filter inside, and carries out the 
:ake of the evaporation fuel by this charcoal filter. And having the amount of purges controlled by the purge control 
ve 35, it is purged by the inhalation-of-air path 4, and the fuel by which the uptake was carried out burns within a 
inder 3. In addition, the return pipe 36 which returns the remaining fuel by which fuel injection was not carried out to 
uel tank is also attached in the fiiel tank 29. 

)25] The ignition plug 2 mentioned above, an injector 5, a throttle position sensor 10, the accelerator position sensor 
, the throttle motor 13, the vacuum sensor 15, the cold start injector 17, DC motor 20, the actuator of the adjustable 
ve timing mechanism 21 , The actuators and sensors of the cam position sensor 22, the crank position sensor 23, a 
Dck sensor 25, a coolant temperature sensor 26, an exhaust gas temperature sensor 28, a purge control valve 35, the 
-fuel ratio sensor 40, EGR valve 44, an intake temperature sensor, or others It connects with the electronic control 
it (ECU) 37 which controls an engine 1 synthetically. 

)26] In addition, in the system shown in drawing 1 , the electronics control drive unit (EDU) 38 is formed between 
:U37 and the injector 5. EDU38 is for amplifying the drive current from ECU37 and driving an injector 5 by the high 
Itage and the high current. These actuators and sensors were controlled based on the signal from ECU37, or they have 
it out the detection result to ECU37. ECU37 has ROM which stored the backup RAM by which the content of storage 
leld with RAM which memorizes various amount of information, such as CPU, the result of an operation, etc. which 
culate inside, and a battery, and each control program. ECU37 controls an engine 1 based on various amount of 
brmation, such as inhalation-of-air path internal pressure and an air- fuel ratio. 
)27] The exhaust air purification catalyst 39 of a NOx occlusion reduction type is explained. 

)28] The exhaust air purification catalyst 39 on the support by which the front face was coated with the thin film layer 
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in alumina Besides noble metals, such as platinum, palladium, and a rhodium, on an alumina coating layer Alkali 
■al (K, Na, Li, Cs, etc.), alkaline earth metal (Ba, calcium, etc.), or rare earth elements (La, Y, etc.) are made to 
port further. When an engine is operated with a RIN air-fuel ratio, it enables it to carry out occlusion of the NOx 
■tained in exhaust gas. For this reason, in addition to the function which purifies HC, CO, and NOx in the exhaust gas 
m burning a function [ the function as a usual three way component catalyst ], i.e., theoretical air fuel ratio near, the 
iaust air purification catalyst 39 can carry out occlusion of the NOx contained in exhaust gas with a RIN air-fuel 
o. 

29] NOx by which occlusion was carried out to the exhaust air purification catalyst 39 is emitted when it bums in a 
i air-fuel ratio or theoretical air fuel ratio (SUTOIKI air-fuel ratio), and it is returned and purified by HC in exhaust 
, and CO (at this time, HC and CO oxidize simultaneously and are purified). For this reason, when the amount of 
■x occlusion of the exhaust air purification catalyst 39 is judged to have approached to the limit, the so-called rich 
ce operation to which NOx by which operated the short-time engine and occlusion was carried out with the rich air- 
1 ratio is made to return may be performed compulsorily. 

30] As mentioned above, the exhaust air purification catalyst 39 has the property to carry out occlusion of the SOx 
>ly, rather than NOx, and SOx poisoning produces it by this. With this operation form, the sulfur component 
LStituting such a cause of SOx is solidified, the SOx concentration in exhaust gas is reduced, and the amount of SOx 
which occlusion is carried out to the exhaust air purification catalyst 39 of a NOx occlusion reduction type is 
uced. Consequently, the capacity (NOx occlusion possible amount) used for NOx occlusion reduction of the exhaust 
purification catalyst 39 can be expanded, and the rate of purification of NOx in exhaust gas can be raised. 
31] For example, it is avoidable to make NOx flow into a downstream without being able to finishing carrying out 
fusion of the NOx if the NOx occlusion possible amount of the exhaust air purification catalyst 39 has the good 
>er one and an occlusion possible amount is large, since rich spike operation mentioned above depending on 
'rational status may not be able to be performed. The purification method of this operation form uses a sulfur 
nponent solidification agent, in order to solidify a sulfur component. 

32] What is necessary is just to solidify the solidification, before flowing into the exhaust air purification catalyst 39, 
lough the sulfur component in exhaust gas is solidified using a sulfur component solidification agent (only 
iceforth a "solidification agent"). In this case, rather than a cylinder 3, you may add in the inhalation air of an 
;tream, and may add within a cylinder 3, and addition of a sulfur component solidification agent may be added to the 
iaust gas discharged from the cylinder 3. Moreover, it may be beforehand added by fuel (gasoline) and you may add 
i fuel tank. 

►33] The solidification agent of this operation form contains the metallic element (only henceforth "the metallic 
ment which has an oxidization function") which has the function to oxidize a sulfur component, and the basic 
tallic element. By having both this component, a sulfur component can be solidified effectively. Here, the metallic 
ment which has an oxidization function is effective in it being a transition element. Furthermore, as a basic metallic 
ment, it is desirable that they are an alkali-metal element or an alkaline-earth-metal element, and it is desirable that it 
:specially the alkali metal which has the atomic number beyond the atomic number of a potassium especially. 
134] Specifically as a metallic element which has an oxidization function, there are Pt, Pd, Rh, Fe, Ce, In, Ag, Au, and 
Among these, things other than In are transition elements. On the other hand, specifically as a basic metallic element, 
re are Li, Na, K, Rb, Cs, Fr, Be, Mg, calcium, Sr, Ba, Ra, aluminum, Zn, Zr, and La. Among these, alkali metal is Li, 
, K, Rb, Cs, and Fr, among these the things with the atomic number beyond the atomic number of a potassium are K, 
\ Cs, and Fr. Alkaline earth metal is Be, Mg, calcium, Sr, Ba, and Ra. 

)35] It is thought that solidification of a sulfur component is performed as follows (the metallic element which is here 
i has an oxidization function is set to Ml , and a basic metallic element is set to M2). S02 and S03 are generated by 
nbustion of an engine 1. And these are S02-(M1) ->S03 ->M2S03 ->M2SOs4. - It reacts like **. 
)36] As mentioned above, oxidation reaction of a sulfur component becomes easy to progress by making a 
idification agent contain the metallic element which has an oxidization function. That is, as shown in the above- 
rationed **, S02 tends to turn into S03, can turn into it, and can raise the sulphuric rate of solidification. And the 
fur oxide which oxidized is solidified by the basic metallic element as a sulfite or a sulfate. 

)37] At this time, the rate of solidification of a sulfur component can be raised by using alkali metal with the atomic 
mber beyond the atomic number of a potassium as a basic metallic element. The alkali metal in which this has the 
.mic number beyond the atomic number of a potassium is S02 ->M2S02-(M1) ->M2S03 ->M2S04 in addition to ** 
rich was easy to be connected with a sulfur component and mentioned above since base was strong. - A reaction like 
occurs and it is thought that the rate of solidification of a sulfur component improves as a result. (By the above- 
:ntioned **, it is thought that the metallic element Ml which has an oxidization function oxidizes compound M2S02 
sulfurous-acid-gas S02 and the basic metallic element M2.) 
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G8] Usually, under the elevated temperature at the time of combustion like [ at the time of combustion of internal 
nbustion engines, such as an engine 1 ], although it once oxidizes to S03, S02 cannot desire improvement in the rate 
solidification of sulfur, unless the reaction of ** mentioned above also occurs, since it will be in sulfurous-acid-gas 
•2 state from S03 gas in chemical equilibrium. In addition, although there may be an SO etc., since this serves as S02 
i S03 by oxidizing as SOx, it is solidified as mentioned above after that. 

69] The effect of a solidification agent mentioned above was verified experimentally. What supplied the 

idification agent in the fuel which contains 500 ppm of sulfur contents by the weight ratio was used for the 

>eriment as examination fuel. The SOx concentration in the exhaust gas when operating an engine on the conditions 

ose loads an engine speed is 2000rpm and are 60Nm was measured, and the decrement from the SOx concentration 

2ie exhaust gas when operating with the usual fuel which does not supply a solidification agent was computed as a 

3 of solidification of a sulfur component. In addition, the input of a solidification agent is calculated from the number 

theoretical mols of a generation sulfur salt (M2S04) with the basic metallic element (M2) contained in a 

idification agent, and the sulfur contained in fuel. The rate of solidification of the sulfur component at the time of 

king each element contain as each solidification agent is shown in the next [table 1]. 
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)41] Since there is no partner for forming a salt only in the case of the metallic element (Ce, Fe) which has an 
idization function so that clearly from [Table 1], though natural, it is almost ineffective. Although there is an effect of 
Vo - about 30% of rates of solidification when only a basic metallic element (calcium, Ba, K, Cs) is included, when 
:se both are made to contain, there is further effect. Especially, as a basic metal, when the alkali-metal element (K, 
) which has the atomic number beyond the atomic number of a potassium is used, there is a fast effect. Furthermore, 
the metallic element (Ce, Fe) which has the oxidization function used here, the direction in the case of using Ce 
;ether with a basic metal had the good rate of solidification, and the combination of K and Ce had the best rate of 
idification. 

)42] In addition, the solidification agent may contain as ion the metallic element which has an oxidization function, 
i the metallic element which has base, and may contain it as a compound of fusibility. A solidification agent may be 
? ered with various forms, such as what also melted to the solvent the compound of fusibility which a solid-state, a 
uid, or a gas is sufficient as, and was mentioned above, and a solid-state which melts considering the gasoline used as 
il as solvents. 

)43] For example, the potassium citrate and calcium naphthenate which are the compound of a basic metal are melted 
ethanol, it considers as ion in a solution, and it is possible to add this to the gasoline which is fuel. Or potassium 
-bonate, sodium carbonate, and calcium hydroxide which are the compound of a basic metal are melted with water, it 
asiders'as ion in solution, and spraying this on an inhalation-of-air path, or a cylinder and a flueway, and adding is 
o considered. 

)44] Since it becomes that the occlusion of the SOx is hard to be carried out to the exhaust air purification catalyst 39 
a NOx occlusion reduction type by making most sulfur components contained in exhaust gas solidify as mentioned 
ove, the occlusion capacity of the part and the exhaust air purification catalyst 39 can be used for the occlusion of 
)x, and the rate of purification of NOx can be raised. 

)45] In order to add a solidification agent, some methods can be considered as mentioned above. First, the case where 
d is made to mix the sulfur component solidification agent mentioned above is explained briefly. The internal 
mbustion engine of drawing 1 mentioned above has shown the composition in this case. In this case, the engine 1 
lole containing a pumping system and a fuel system is functioning as a sulfur component solidification means to make 
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olidification agent solidify. Here, the potassium is used as a basic alkali-metal element, and the solution which melted 
potassium citrate to ethanol is used as a fixed agent. This fixed agent is made to contain Ce further as an octylic acid 
ium as a transition-metals element which has an oxidization function. 

>46] This solidification agent was supplied in the fuel tank 29. the injection of a solidification agent is [ that it is easy 
nake a mixing ratio with the gasoline which is fuel into a predetermined mixing ratio ] convenient if it carries out 
mediately after carrying out the until [ full ] supplement of the fuel at a gas tank etc. Thus, if a solidification agent is 
led to the gasoline which is fuel, by injecting and burning fuel in a cylinder 3, the reaction which solidifies the sulfur 
nponent mentioned above will occur, the sulfur component in exhaust gas (the origin of it is a sulfur component in 
:1 or an engine oil) will be solidified, and occlusion will not be carried out to the exhaust air purification catalyst 39. 
147] Next, the case where it adds by making the sulfur component solidification agent mentioned above spray on the 
lalation-of-air path 4 is explained briefly. The engine 1 in this case and the composition of the circumference of it are 
>wn in drawing 2 . In addition, the same sign is attached about a composition part the same as that of what is shown 
drawing 1 mentioned above, or equivalent, and the detailed explanation is omitted. Here, the potassium is used as a 
lie alkali-metal element, and potassium-hydroxide solution is used as a fixed agent. This fixed agent is made to 
itain Ce further as an octylic acid cerium as a transition-metals element which has an oxidization function. 
)48] And the solidification agent tank 41 which accumulates this solidification agent is arranged along with the 
jine 1 . Piping is allotted from the solidification agent tank 41 even to the surge tank 14, and the spraying nozzle 16 
ich sprays a solidification agent towards the inside of a surge tank 14 is connected at the nose of cam of this piping. 
>reover, in the middle of this piping, the spraying pump 42 for spraying a solidification agent is arranged. The 
aying pump 42 is driven by a part of power of a battery, or output of an engine 1 . Furthermore, the spraying nozzle 
is connected to ECU37 mentioned above, and the spraying timing and the amount of spraying of a solidification 
jnt are controlled by ECU37. 

)49] If a solidification agent is sprayed to inhalation air using a spraying nozzle 16, it will burn with the fuel with 
ich the inhalation of air of this was carried out into the cylinder 3 as it was, and it was injected from the injector 5. 
nsequently, the reaction which solidifies the sulfur component mentioned above will occur, the sulfur component in 
laust gas (the origin of it is a sulfur component in fuel or an engine oil) will be solidified, and occlusion will not be 
ried out to the exhaust air purification catalyst 39. In this case, the spraying nozzle 16 which supplies a solidification 
snt, the solidification agent tank 41, the spraying pump 42, etc. are functioning as the engine 1 whole containing a 
Tiping system and a fuel system as a sulfior component solidification means to make a solidification agent solidify. 
)50] Next, the case where it adds by making the sulfur component solidification agent mentioned above spray into a 
inder 3 is explained briefly. The engine 1 in this case and the composition of the circumference of it are shown in 
twing_3 . In addition, the same sign is attached about a composition part the same as that of what is shown in drawing 
nd drawing 2, which were mentioned above, or equivalent, and the detailed explanation is omitted. Here, the 
:assium is used as a basic alkali-metal element, and potassium-hydroxide solution is used as a fixed agent. This fixed 
mt is made to contain Ce further as an octylic acid cerium as a transition-metals element which has an oxidization 
iction. 

)51] And the solidification agent tank 41 which accumulates this solidification agent is arranged along with the 
*ine 1. Piping is allotted from the solidification agent tank 41 to the cylinder 3, and the spraying nozzle 16 which 
ays a solidification agent towards the interior of a cylinder 3 is connected at the nose of cam of this piping. 
>reover, in the middle of this piping, the spraying pump 42 for spraying a solidification agent is arranged. The 
aying pump 42 is driven by a part of power of a battery, or output of an engine 1 . Furthermore, the spraying nozzle 
is connected to ECU37 mentioned above, and the spraying timing and the amount of spraying of a solidification 
ait are controlled by ECU37. 

)52] If a solidification agent is sprayed into a cylinder 3 using a spraying nozzle 16, the reaction which solidifies the 
fur component mentioned above will occur, the sulfur component in exhaust gas (the origin of it is a sulfur 
nponent in fuel or an engine oil) will be solidified, and occlusion will not be carried out to the exhaust air purification 
alyst 39. The spraying nozzle 16 which supplies a solidification agent, the solidification agent tank 41, the spraying 
enp 42, etc. are functioning as the engine 1 whole which contains a pumping system and a fuel system also in this case 
a sulfiir component solidification means to make a solidification agent solidify. 

)53] Next, the case where it adds by making the sulfur component solidification agent mentioned above spray on a 
eway 7 is explained briefly. The engine 1 in this case and the composition of the circumference of it are shown in 
iwing 4 . In addition, the same sign is attached about a composition part the same as that of what is shown in drawing 
nentioned above - drawing 3 , or equivalent, and the detailed explanation is omitted. Here, the potassium is used as a 
sic alkali-metal element, and potassium-hydroxide solution is used as a fixed agent. This fixed agent is made to 
itain Ce further as an octylic acid cerium as a transition-metals element which has an oxidization function. 
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•54] And the solidification agent tank 41 which accumulates this solidification agent is arranged along with the 
;ine 1. Piping is allotted from the solidification agent tank 41 to the flueway 7, and the spraying nozzle 16 which 
ays a solidification agent on the flueway 7 of the upstream of the exhaust air purification catalyst 39 is connected at 

nose of cam of this piping. Moreover, in the middle of this piping, the spraying pump 42 for spraying a solidification 
int is arranged. The spraying pump 42 is driven by a part of power of a battery, or output of an engine 1 . Furthermore, 

spraying nozzle 16 is connected to ECU37 mentioned above, and the spraying timing and the amount of spraying of 
Midification agent are controlled by ECU37. 

i55] If a solidification agent is sprayed on flueway top 7 using a spraying nozzle 16, the reaction which a 
idification agent is mixed with the exhaust gas containing a sulfur component, and solidifies the sulfur component 
ntioned above will occur. The heat which exhaust gas has may make this reaction time promote a reaction. The sulfur 
nponent in exhaust gas (the origin of it is a sulfur component in fuel or an engine oil) will be solidified by this 
ction, and occlusion will not be carried out to the exhaust air purification catalyst 39. The spraying nozzle 16 which 
>plies a solidification agent, the solidification agent tank 41, the spraying pump 42, etc. are functioning as the engine 
/hole which contains a pumping system and a fuel system also in this case as a sulfur component solidification means 
nake a solidification agent solidify. 

i56] Next, the case where it adds by making the sulfur component solidification agent mentioned above spray on the 
ernal EGR path 43 is explained briefly. The engine 1 in this case and the composition of the circumference of it are 
>wn in drawing 5 . In addition, the same sign is attached about a composition part the same as that of what is shown 
irawing 1 mentioned above - drawing 4 , or equivalent, and the detailed explanation is omitted. Here, the potassium 
ised as a basic alkali-metal element, and potassium-hydroxide solution is used as a fixed agent. This fixed agent is 
de to contain Ce further as an octylic acid cerium as a transition-metals element which has an oxidization function. 
157] And the solidification agent tank 41 which accumulates this solidification agent is arranged along with the 
jine 1 . Piping is allotted on the solidification agent tank 41 shell external EGR path 43, and the spraying nozzle 16 
ich sprays a solidification agent on the interior on the external EGR path 43 is connected at the nose of cam of this 
ing. Moreover, in the middle of this piping, the spraying pump 42 for spraying a solidification agent is arranged. The 
aying pump 42 is driven by a part of power of a battery, or output of an engine 1 . Furthermore, the spraying nozzle 
is connected to ECU37 mentioned above, and the spraying timing and the amount of spraying of a solidification 
snt are controlled by ECU37. 

>58] If a solidification agent is sprayed on the external EGR path 43 using a spraying nozzle 16, a solidification agent 
1 be mixed with the exhaust gas containing a sulfur component, and will bum further with the fuel which it was 
*ed with inhalation air on the inhalation-of-air path 4, and the inhalation of air of this was carried out into the 
inder 3 as it was, and was injected from the injector 5. Consequently, the reaction which solidifies the sulfur 
nponent mentioned above occurs. The sulfur component in exhaust gas (the origin of it is a sulfur component in fuel 
an engine oil) will be solidified by this reaction, and occlusion will not be carried out to the exhaust air purification 
alyst 39. The spraying nozzle 16 which supplies a solidification agent, the solidification agent tank 41, the spraying 
np 42, etc. are functioning as the engine 1 whole which contains a pumping system and a fuel system also in this case 
a sulfiir component solidification means to make a solidification agent solidify. 
)59] 

Tect of the Invention] According to invention according to claim 1, by the sulfur component solidification agent, 
ce the sulfur component used as the cause of making a sulfur oxide generating after combustion of an internal 
' nbustion engine is made to solidify before exhaust gas flows into the exhaust air purification catalyst of the NOx 
;lusion reduction type installed on the flueway, SOx poisoning of the exhaust air purification catalyst of a NOx 
dusion reduction type can be inhibited, and purification of exhaust gas can be raised further. And the sulfur 
nponent solidification agent mentioned above contains the metallic element which has the function to oxidize a sulfur 
nponent, and the basic metallic element as an important thing. Consequently, the sulfur oxide leading to SOx 
isoning of an exhaust air purification catalyst can be solidified effectively, and improvement in a purification 
•formance can be realized certainly. 

)60] According to invention according to claim 2, ratio adjustment of the addition of the sulfur component 
idification agent to fuel quantity becomes easy by making fuel contain a sulfur component solidification agent. On 
: other hand, since a sulfiir component solidification agent is added in an inhalation-of-air path, a combustion 
unber, or a flueway apart from fuel, while being able to choose the addition position and addition stage suitable for 
; reaction of solidification according to invention according to claim 3, an addition (it contains to add) can be adjusted 
wording to the operational status of an internal combustion engine etc. In any case, it contributes to the improvement 
the rate of solidification of a sulfur component. What is necessary is just to adopt the more nearly optimal one 
wording to a situation. 
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61] Since according to invention according to claim 5 the basic metallic element which is an alkali-metal element or 
alkaline-earth-metal element tends to react with a sulfur component and tends to form a salt (solid), the rate of 
idification of a sulfur component can be raised. In this case, since it is it easy to form especially a sulfur component 
[ a salt (solid) to be the alkali-metal element according to claim 6 in which a basic metallic element has the atomic 
nber beyond the atomic number of a potassium like, the rate of solidification of a sulfur component can be raised 
ther. 
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